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BYTE MPU BOARD
FUNCTIONAL DESCRIPTION
The BYTE MPU. Board controls and procassas all instructional data within the
BYT-8 Computer (or any S-100 bus compatible computer). It features an 8080A
microprocessor, a crystal controlled clock gensrator, and an optional vsctor
interrupt, and contains eight input (DIg-7) and eight output (DOg-7) lines
to and from the motherboard (5-100 bus), and logic control circuits. A _ %
functional block diagram.is shown in Figure 1.
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THEORY OF OPERATION

Ths.primary feature of.tHe MPU Board is the BOBOA microprocessor IC; most of

the Board provides support for this unit. The MPU éoard interfaces betwsen s
the B8080A and the data and address buses, clock and timihg siggals, and the

necessary voltage regulation for the 8080A and the other ICs. (The internal

operation of the 8080A is covered in the user's manuals available from the

various manufacturers.)

The 16 address lines from the 8080A drive the address bus (A@-15) through
AD4, BO3, and CO5 (three 74367 or equivalent IC's). The 74367)3 are tri-

-state buffer drivers. They are disabled through the ADD DSBL line on pin 22,

Three more 74367's, B0O6, B0O7, and CO6, are connected as the DATA IN (DIg-7)

and DATA OUT (DOP-7) bus drivers. The DATA OUT buffers are controlled by the
DO DSBL signal on pin 23. The data bus is also connected to Jl,’the data bus
socket,_and'ro the status byte latch, B0O9 (8212). THB data bus sockset can be

used to connect the front pahel to the data bus. The latch, B09, transfers N "%g

/

the Status Byte to the 100-pin motherboard through CO7 and CO9 (two 74367's).
These two 74367's are disabled by the STAT DSBL signal at pin 18. The 8212
(B09) is latched by the STSTRB signal from A0S pin 7 to store the status

data for each instruction cycls.

A resistor array (A08) consisting of eight 4.7k ohm resistors is connected

- to the bi-directional data bus lines to ensure that during‘the time when.the

bus is not being-drivén, the B808CA reads all 1's, The clock generaror IC,

AOS (8224), and external crystal (Y1) form a two-phase non-overlapping 2 MHz

system clock circuit for the BDBDA. The two-phase clock is also provided

through the 100-pin connector to the motherboard by way qF co7 (74367). The

CLOCK '1line (pin 49) of the motherboard is driven from the @2 TTL outpur_(AUS

pin 6) through a series of six inverters to provide a delay so that the | 'Fﬂs
phase rélationship of the CLOCK signal to the g1 and_¢2 clocks on the =
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system. The A05 (8224) also provides the pomar-on_reset function through
the use of a 4.7k ohm resistor (A08) and a 33 uf capacitor (C30) connected
to the ﬁfgiﬁ'inpﬁt of ADS5 pin 2. The RS (Reset) output of AO5 pin 1 is

applied to the motherboard as the POC (pin 99), Power-On Clear signal.

The PRDT (pin 72) and XRDY (pin 3) signals.are ANDed before being applied

to the RDYIN input of AO5 pin 3 to be synchronized with the @2 clock before
being applied to BOS (8080A). The PINT signal (pin 73) is connected through
an inverter to BO3 pin 14 (74367) and goes out pin 13 of BO3 to pin i4 (INT)
of BOS (8080A). The PHOLD signal (pin 74) is synchronized with the g2 clock
in the D flip-flop (AD3) before being applisd to pin 12 of BO3 and goss ouf

pin 11 of BO5 pin 13 (HOLD).

The six processor status signals (PSYNC, PWR, PDBIN, PINTE, PHLDA, and PWAIT) e

are applied to the motherboard through C04 (74367). This buffer is disabled

by the CCDSBL signal (pin 19).

The +5 Qdc is regulated by Q2 and Q3 (two 7805's) from the +8 vdc unregulated
supply at pins 1 arid 81. The =5 vdc is régulated by Q4 (79L05) from the =16
vdc unregulated supply at pin 52. The +12 vdc is fégulated by Q1 (74L12)
from the +16 vdc unregulated supply1at pin 2. All three régulated supplies

are filtered by 33 uF capacitors and by 0.1 uF disc capacitors,

Vectored Interrupt Circuit (Optional)

The Vectored Interrupt Circuit consists of CO2 (8214), a priority interrupt

controller, CO3 (8212), an eight-bit input/output port, and associated pull-

up rasistors,

The 8214 (CO2) is basically an sight-level priority control unit that accepts

sight different interrupt requests, determines which has the highest priority,f

compares the new interrupt lesvel to a software controlled current status

register, and issues an interrupt to the system based on this comparison with .
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interrupt is VI7_and the lowest is VI@F. When an intefrupt request (INTE) is
prsseﬁted to CO2 pin 7 (8214), it issues an interrupt to BO5 (B80B80A) pin 14,
if the Veétored Inferrupt Cipcuit is enabled (INTE signal frﬁm BO5 pin 16).
The interrupt request is encoded into three bits. (modulo 8) Eﬁ; KT, and KE,
are applied to CO3 (8212). After the intarrupt‘has been acknowledged by

B0O5 (80BOA), the encoded’RST (Restart) inst:uction is gated onto the bi-
directional data bus by CO3 (8212). The processor exscutes the instructions

and points the program counter to the desired service routine.

The INT signal (CO2 pin 5) is applied to CO3 pin 11 (STB) so that proper
timing is maintained. The 8212 (C03) is enabled when the INTA and DBIN sig-
nals from B0O5 (B0B0OA) are active, thus ensuring tHat the RST instruction is

placed on the bi-directional data bus at the propser time.

ASSEMBLY INSTRUCTIONS

WARNING

The 8080A microprocessor integrated circuit contained in this
kit is VERY SENSITIVE to static elsctricity. DO NOT remove

it from its conductive container until instructed to do so in
the Assembly section of this manual. Do not handle the con-

tainer itself any more than absolutely necessary.

Before touching this IC, read the.instructions in ths manual
very carefully, and review the MOS IC Handling Precautions

belouw.

~ MOS_IC Handling Precautions for AO5 (8224), BO5 (B0OBOA), and AD9 (8212)
Thsrebaré several MOS IC's in this kit that reduira special handling pre-—
cautions. To prevent damage to the MOS IC's, read and follow the precau-

tions listed below.
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Faée, and the IC itself. This is accomplished by continuous physical

contact with the work surface, PC board, etc.
2. Always touch the metal container first, before touching the IC itself.

3. Handle the IC by the front and rear edges, not by the bins on either

sidse.

4. If the IC is to be transferred from one container into another, touch

the metal containers together before transferring the IC.

5. Touch the PC board befors inssrting the IC into the board or its

socket and maintain contébt until the IC is installed.
6. Never touch anything to the IC that has not been handled by you first.

7. - Wear cotton clothing, if possible, to reduce static charges, rather

than wool or synthetic fabric.

8. Avoid placing the IC near plastic, as dry air, moving over the plas-

tic, can develop high static charges.

Assembly Hints

Soldering ~ Only resin-cofe solder should be used. Use a fine soldering tip
and a low-wattage element, approximately 15 to 25 watts. Keep the tip clean
and well tinned. Clean the tip on a damp sponge. Apply heat to the joint
to be soldered, then apply soldér to the joint, not to the tip. Remove hsat
from the joint, being careful not to disturb the solder joint. DO NOT apply
heat-for a long period of time. This could damage or destroy some of thé
components (MOS IC's, transistors, diodes, etc.) or lift traces or pads. A
good solder joint appears smooth and shiny. Too much heat or moving the

solder joint before it cools complstely creates a dull, rough finish on the



joint. This is referred to as a "cold solder" joint. It can cause many
problems that are very difficult to find. If you wish to install sockats

for all of the IC's, they are available at the nearsst BYTE SHOP.

Component Placement - For a professional appearance, align all the color

coding bands in the same direction (left or down). This will make finding
a component value much easier once the board is assembled. Clip off all
. excess leads protruding from the board after soldering.

Board Assembly

Compare the received parts in the kit with the parts list before starting

the assembly. Wash the board in warm water and detergent with a soft brush;
this will remove any oil, di;t, etc.kthat may have accumulated on the board.
Rinse. the board with warm water and then rinse it with alcohol or a similar

solvent to remove the water and detérgent.

Mount the cleaned pc board, component side up (piﬁs 1 and 50 will be visi-
ble on the 100-pin connector) on top of several layers of cardboard. This
allows the component's leads to penetrate the cardboard and hold the com-
ponents in place. Follow the figures in the Aséembly section for the propsr
sequence of installing the components. |

1. Install the capacitors, large filters, and small discs per Photo 1.

2. Install all the resistors-and resistor arrays per Photo 2. The

resistor arrays can be mounted in IC socksts, if desired.

3. 1Install the four voltage regulators (Q1 through Q4) and the two
heat sinks for Q2 and Q3 with a good coating of thermal compound
per Photo 3. ' '

4. 1Install the sockets for the MOS IiC's, A0S, BOS5, and BOS, per Photo
4. If desired, install sockets for the other IC's at this tims.

Stop the assaembly at this point and check for shorts and solder bridges
around the IC sockets, voltage regulators, and the 100-pin connector. Wash

of f the solder flux with alcohol or a similar. solvent to get a clear vieuw.

b
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When the board is clean, use an ohmmeter to check for shorts between each

of the pins 1 through 100, then check the pin pairs for shdrts (pins 1 and
51, and 50 and 100 are to be coﬁnected together). Check for shorts between
pins 1/51 (+8 vdc) and pins 50/100 (ground), pin 2 (+16 vdc) and ground, and
pin 52 (-16 vdc) and ground. Then check for shorts betwsen the +5 vdc line
(@2 or Q3 pin 3) aﬁd ground, the +12 vdc line (Ql pin 3) and ground, and the
-5 vdc line (Q; pin 3) and ground. Also, chéck for shorts between the three.
voltage supplies. If all of these checks are propsr, install the remainder

of the IC's per photo 5. DO NOT install the three MOS IC's at this time.

Board Clsaning

After completing all the soldering, scrub the trace side of the board with
alcohol or a similar solvent and a stiff brush. Carefully wash thé component
side with alcohol and allow ths boérd‘to dry. After washing andodrying, in-

spect both sidaé of the board undsr a strong light for solder splashes,

bridges, etc. Remove any particles that may be lodged betwsen the traces.

The board is now ready for checkout and use. ' f

OPERATING INSTRUCTIONS

Power-Up Instructions

Remove all other boards from the system. Insert the MPU Board into its con-
nector with the system‘power off. furn on ths system power. Measurs ths
voltages at Ql pin 3 (+12 vdc), Q2 and Q3 pin 3 (+5 vde), and Q4 pin 3 (-5
vdc). Check the voltages at pins 28 (+12 vde), 20 (+5 vdc), énd 11 (-5

vdc) on the 8080A socket (BOS). Check several other IC's for the proper-
voltages, as a confidence builder. If all the voltages check out, turn off
the system power and remove the MPpU Boérd. Insert the three MOS IC's into
their socksts, observing the special handling precautions for the MOS IC's.
Replace all the other boards into the system and place the MPU Board in lts
connector. Apply power to the system. o

-



Checkout Instructions

With the power applied to the system, check with an dscilloscope or a logic

probe for clock pulses at pins 10 and 11 of AO05 (8224), clock generator. If .

any problems arise, contact your nearest BYTE SHOP for assistance.

-8

—



| 0.10Hd

*S)JIBW UOTJEBOTJTIUSPT 8S8YU3 JO UOT3B
-UTqWod B J0 ‘I93STUUBD BY3 JO pus 8yz uo Tejsw Jo uoTsnIjozd e ‘I83sTUURD 8yj uo ubTs

snTd 2 ‘Ie3sTUUBS 8y3 punole UOT}E]UBPUT Ue Ag Pe3eoTpuT ST siojToeded syl uo A3TIRTOd
*szo03toedes gn-gg 3y61e 8y3z y3Tm A3Taerod snzesqg *s103T7oedEd [TE ISPTOS pue TTBISUI




e

-Z 0LOHd

c

.

‘ *yoed IoqsTsex eyj uo T utd y3Tm

gejew paeoq eyy uc T.utd sins eq Gutaspros eiojeq +*goBJq] IepTos 8yjz woxy Butpusjxe
(qoux z10) uotsnijoad qubTis B AQ Pe3edTPUT ST pPIBOq 8Yj3 uo T UTd °T utd. quesseadeg
syoed IogsTsex 8yj uo 30p 8yl °s»oed J03S§TSEI pue ‘I038TSEI ‘epOTIP 8yl TTelsul

~-10-




ADDENDUM

With the Q4 transistor positioned as indicated on
the board the center lead must be soldered in the
hole to the left of center and the left lead is

soldered in the center hole.
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PHOTO 7

the

ing on

The optional vector interrupt chips
(The small silver capacitor at the top-

middle of the board was added by a customer for additional noise filter

were removed to show the complets socket..
12-volt line.)

Sample board with sockets for all IC chips.
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Sample board with ali‘options installed.

the Byte Shop:
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fourteen 16-pin sockets,

one Type 8214 IC, one Type 8212 IC.




ITEM

U1 W

11
13
14
15
17
19
20
21
22
23
24
25
28

31
32
33
36
38
39

QTY

BYTE MPU

P.C.B. ASSEMBLY PARTS LIST
Drawing 1000-1001 Rev. A

PARTS DESCRIPTION

P.C. Board, MPU, 1000-1001A

Heat Sink, 1.2X1"
6—-32X3/8 BHMS

6—32 Hex Nut

#6 Internal Lock Washer
I.C. Socket, 16 Pin, J1
I.C. Socket, 24 Pin,
I.C. Socket, 40 Pin,
I.C. 8080A, BO5

I.C. 8224, A0S

I.C. 8212, BO09

I.C. 7418367, A04, BO3,
I.C. 74L500, BOl1l&BO0S8
I.C. 74Ls502, A01l&BO2

I.C. 74LS04, A02, A06&A0Q7

I.C. 74LS74, AO03
I.C. 74LS30, B04

BO7,

C04-C07&COS

Resistor Pack, 1K, %w, 5%, C01l, C08&A00

Resistor Pack, 4.7K, %w,

Crystal, 18.432MHz, Y1
Transistor, 78L12, Q1
Transistor, 7805, Q2&Q3
Transistor, 79L05, Q4

AQ8

Capacitor, .luF, 50V, Cl-C23 & C32
Capacitor, 33uF, 20V, C24&C25, C27-C31, C33

Capacitor, 1l0pF, C26

Resistor, 1K, %w, 5%, Rl

Diode, IN914, D1
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